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We report on the analysis of fully sampledbich spatiil (50 arcsec) and spectral (4 mos™ ) maps of

the CCS 45 GHztransition of ‘T MC] core D, v pleme uting, observations of the 22 GHz transition
report.ed bylangeret a 1995. Theobjectivewa st «dy the structuie of young dense gas prior to
the formation of a protostellar core. The obaerv Lions
Decp Space Network at Goldstone, Californicl g v | shows one of the velocity maps.
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Figure 1. lLeft: Channel map of one of tie 'hree principal velocity components present in

TMCI core D) with seven clumps identificd. iVig bt A reprosentative spectrum showing the

threce principal velocity components.

Nineteen clumps were identified in 2} thiee vOod 'y commponents. Figure 2 shows that the
new data (open triangles) are consistent with e of Benson & Myers (1989; hereafter BM)
and show that the AV vs M relation extends cown 0 at Jeast 0.2 Mg, (with a corresponding
size of about 0.035 pc or 6000 AU). The BA source have linewidths whicli are about 0.4 of
those predicted by the laws of Larson {1981} a d Bal v et 2l (1987). This suggests that there
is a difference between the cold quiescent cores selectad by BM and the average clouds in the
Galaxy, of which the clouds in Orion (Tateinats et & 1993) 112y be considered representative.
The clumps in TMCI1 core D appear 1o belong o the BM dess of objects.

Although the clunp statistics provided by only vne of the TMC cores are marginal, Figure 3
suggests that the mass spectrum is comparable to it for douds with masses > 5 Mg, which
have a spectral index of around -1.6 (Jaterats o al 1993) o1 -1.7 (Stutzki & Gusten 1990).
Elsewhere we discuss evidence for the build-wp f i protostellar core by the coagulation of such
clumps (Kuiper et al 1996, Langer ct al 1904},

were made with a 34 1 antenna of NASA’s



AV (kms™Y)

AN/dM

) -
« Benson and Myers 1969 (NH,) - » //,’
A this paper (CCS 45 GHz) - ..
Tatemnatau et al (C3 | - O Reglonn VU
wo| o - Tatomatsu et o 1 1093 (C¥ 7|-o)“'_. e
. . Bally et sl 1987 (1°C0) - T _
—— . larson 1081 L -~
— . -(larson 1981)/28
e
o
- e
PR
-
AA. —
‘(\)l . Segdd
/% FY A
,
'1 T Y —-——T—*r"‘f“vﬁ"v—rrr - [ LY v 1 Tt My y
0.1 [ 10 100 1000
Mass (M@)
Figure 2. Linewidths as a function of masw fin t1e clumps in TMCI-D, compared with
the quiescent clouds of Benson and Mycis (1659 the clovds in Orion (Tatematsu et al
1993), and various empirical laws for tvpical Galadtic clouds
o . .
] ot -
| o LT s
| . o /"
[ ' SN s
b N (\ ,
o] ,
@ SRR Yo
2: ; < !
3 dN o« M 10gy ®
lnq . Vs
o a 1 2
(&) \(77‘ ' .H?) o 10
A v 1ohy) e T
nl o 4 11 0 .
e RN v amrpT oy N . RS - N
© 01 0z 05 1 2 S RN o ] 2
Mcluxnp “‘t‘.\ vy

Figure 3. left: Clump mass spectum, with he nowber of clumps in cach bin
shown along the bottom. The spectral ivd - x of 1.6 fits the Orion molecular cloud
cores (Tatematsu et al 1993). Right: 'T'he virda inass computed for two different
assumptions about the density distiibution in the - lamnps, plotted vs estimated mass.
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